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GOAL: using Sentinel and Cosmo-SkyMed data to determine geolocation

accuracy of SAR imagery.

Using ground calibration points that are known to mm precision and are measured

continuously over time to characterize the geodetic quality of images and how it

changes over time.

ISCE (Interferometric Scientific Computing Environment)

Study of California area

My work at JPL
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Rosamond (CA), USA

Site of Interest
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SLC image analyzed



Typical Rosamond Corner Reflector
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The coordinates listed here are in IGb08. They are

expressed as WGS-84 geodetic latitude and height

above the reference ellipsoid with a = 6378137 m and f

= 1/298.257222.

I used Orbital State Vectors (OSVs) precise.

OSVs restituted only for the most recent image.

From: http://uavsar.jpl.nasa.gov/
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Image processing

12 CR visible

Acquisition time: 12/16/2015



Image processing

09/21/2016 Stefania Contessa 6



09/21/2016 Stefania Contessa 7

-8.00

-6.00

-4.00

-2.00

0.00

2.00

4.00

0 1 2 3 4 5 6 7 8 9 10 11 12 13

R
a
d
a
r 

-
G

P
S

 o
ff

s
e
t 
(m

)

Time

Rosamond cr error azimuth

cr01

cr02

cr03

cr04

cr05

cr06

cr07

cr08

cr09

cr10

cr11

cr12

Mean: -0.68± 2 m

Azimuth offset 
Acquisition time: 09/05/16 – 07/01/15

9/5/16 7/19/16 3/21/16 3/9/16 12/16/15 11/22/15 10/29/15 10/17/15 9/11/15 8/6/15 7/25/15 7/1/15
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Rosamond cr error slant range
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Mean: 2.77± 0.1 m

Slant Range offset
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Rosamond cr error range with troposphere correction
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Mean: 0.41± 0.16 m

Range offset with tropospheric correction 

Tropospheric correction: vertical delay estimated from ECMWF and processing using PyAPS package

9/5/16 7/19/16 3/21/16 3/9/16 12/16/15 11/22/15 10/29/15 10/17/15 9/11/15 8/6/15 7/25/15 7/1/15



Frascati (RM), Italy

Site of Interest
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SLC image analyzed



Image processing
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INCA GPS position:

Lat= 41.7890417 

Long= 12.6645794

Height= 353.8305

It is not a DGPS



Image processing
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Radar–GPS offset azimuth= -1.0692343188643119 m

Radar–GPS offset slant range= -0.6041091858864442 m



Conclusions and future work
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✓ Geolocation accuracy of Sentinel TOPS images

✓ Mean of azimuth offset is -0.68± 2 m , mean of slant range offset 2.77± 0.1 m

✓ Good reduction of slant range offset with tropospheric correction to 0.41± 0.16 m

✓ There are consistent with previous analysis conducted on STRIPMAP images by ESA and University

of Zurich. Azimuth 1.82±0.44 m, Slant Range 1.79 ±0.37 m.

✓ Investigation of error trend in slant range

✓ Investigation of other perturbation/delay

✓ INCA deployment in some other areas with a flatter or radar absorbing background to investigate its

performances and at the ASI-Matera Laser Station

✓ Implementation of a tool for Cosmo-SkyMed data and analysis of image for INCA detection

✓ Open Call ASI for Cosmo-SkyMed images acquisition


